Greek government debt has been increasing above the percentage stated in the growth and stability path from 112.9% in 2008 to 175.6% in 2013. This paper investigates the determinants of the general government debt in Greek by means of Vector Error Correction Model framework, Variance Decomposition and Generalized Impulse Response Function Analysis. The analysis showed a significant negative relationship between general government debt and government deficit, general government debt and inflation.
Introduction
African countries experienced the Sovereign debt crisis in the 1960s and 1970s when they accepted loans for political and economic stability from international lenders after their independence. Many of these governments were unable to honour their debts, leading to the formation of the Paris and London Clubs in the 1970s. In 1996, the Highly Indebted Poor Country (HIPC) initiative was created (Callaghy, 2002) . The developed economies helped these countries to come out of debt through aids and development assistance. Europe was responsible for half of the aide given to developing countries. In the recent decade, however, most European countries are experiencing a debt crisis themselves. The Eurozone sovereign debt crisis (ESDC) started in 2008 with the collapse of Iceland's banking system and it spread primarily to Greece and Ireland in 2009 and to Portugal in 2011 (Sandoval et al. 2011) . During this period, several European countries faced the collapse of financial institutions, high government debt and rapidly rising bond yield spreads in government securities. The most affected countries were Portugal, Ireland, Italy, Greece and Spain, collectively referred to as the PIIGS group.
Greece had a sovereign debt rate of 112.9% in 2008 and 175.1% in 2013. According to AMECO; this value is measured by the ratio of total government debt to GDP. This rising level of debt started building up from 1970 with the first and second oil shock. According to Alogoskoufis (2012) , by 1997, a growth and stability pact was adopted by 27 member states of the European Union (EU) which aimed to maintain fiscal discipline and was reformed in 2005. The criterion of 3% budget deficit to GDP ratio and a 60% national debt to GDP ratios were maintained. In late 2000, the Greek economy was affected by the slowdown of the world economy which had an effect on its shipping and tourism industry, hence accumulating its national debts. By 2002, when it adopted the Euro as a currency, it had access to loans at low interest rate and also low bond rates in the Eurobond market. This resulted in increasing consumption spending.
As Arghyrou and Tsoukalas (2010) mentioned, the USA subprime mortgage crisis and the 2007-2008 financial crisis slowed down the growth rate in Greece to 2%, while the economic recession in 2009 affected access to credit, world trade and domestic consumption. Subsequently, Greece was excluded from the international financial markets in April 2010. On the 2 May 2010, it got a bailout package of €110 billion (Anand et al., 2012 and Calice et al., 2013) and the second bailout package of €130 billion in 2012 (Castel, 2012) . By June 2012, Greece has undergone five series of austerity measures in order to reduce deficit spending and increase taxes.
The main concern was that if Greece defaults, it will lead to loss of confidence by investors and the downgrading of the credit rating of the PIIGS countries. Moreover, if it defaults on its debt, the banks of countries that provided the debt will face a tremendous liquidity problem which will lead to low production, less development, reduced trade and a situation leading to global economic depression. The Greek sovereign debt crisis makes their funding difficult and costly to have. It increases interest rates, export prices, depreciation of the Euro, and increase in unemployment, reduction in remittances sent to developing countries and a tightening of fiscal policy. As a result the austerity measures have affected citizens to an extent that it has lowered their standard of living due to increase in taxes, decrease in salaries and bonuses and an increase in unemployment and privatization. Furthermore, much money is spent on external debt services; as a result this reduced savings and foreign exchange earnings that could have been used to invest in the economy. The irony is that Greece and other European countries experiencing the crisis, used to give aid and development assistance to the developing countries. The implication is that they will not be able to assist and this will affect developing countries negatively in terms of the aid.
The recent wide spread of unsustainable debt in developed economies culminated in the Eurozone sovereign debt crisis, and this phenomenon with special reference to the Greek case was the main motivation for the study reported in this article. Based on the review of related studies and the economic theory, this paper is aimed at identifying the main reasons why Greece has been recording very high levels in its sovereign debt. The above background culminated in the question: What could be the possible determinants of the rising government debt in Greece?
The search for an answer to this question was based on the conceptual and theoretical framework that is outlined in Section 2. The outline of the framework is followed by the empirical investigation in Section 3. Section 4 presents the findings and discussion of the study. The article ends with some conclusions and a recommendation in Section 5.
Theoretical framework and Literature review
Government debt is defined by Black et al. (2012) as the sum of all outstanding financial liabilities of the government whereby it has the responsibility to repay the principle debt and the debt servicing. It seems that many developed countries are experiencing rising debt to the point where they have gone above the 60% ratio to GDP stated in the growth and stability path. These highly indebted countries including Greece are therefore experiencing Sovereign debt crisis. The Keynesian economists are of the point of view that deficit spending could be as a result of increase in government expenditure or decrease in taxes and the performance of the economy. Their premise is that during a recession, fiscal policy is appropriate to bring the economy out of recession. That been the case, they are criticized because it is relatively easy to increase budget deficit and public debts in periods of economic recession, but it is rather difficult to reverse the trend during a recovery. Furthermore, the economic problems of most countries are structural rather than cyclical in nature, so debt financing has less ability to stabilize the economy from the macroeconomic point of view (Black et al., 2012) . Keynes encourages public borrowing which is a short term fiscal policy measure that will stimulate the economy hence bringing the economy out of recession.
On the other hand the neoclassical economists saw government deficit as a structural deficit and mentioned that it affects interest rates on private investment. Deficit occurs when government borrows from the public or foreign sources to finance its expenditures. When government competes with other borrowers to borrow funds, this causes an upward pressure on interest rates which crowd out private investors who are competing for the same funds. In the long run, deficit reduces the stock of private investment, hence economic growth. But if the government invests the borrowed funds, it produces capital and the burden of debt on future generations is reduced. When funds to finance the deficit are obtained from abroad, it becomes an additional debt serving problem since debt interest has to be paid alongside the principal amount. This constitutes a transfer from domestic country to individuals living abroad thus affecting the domestic citizens.
Deficits put pressures on the government which may make the monetary authority to monetize the debt which will eventually cause money supply to increase hence causing inflation in the economy. Also, a large deficit may cause government to default. Therefore the Neoclassical economist believes that when the government borrows from the country itself or abroad, it affects the economy of the country. The Inter-temporal budget constraint (IBC) is examined at its theoretical base. The IBC requires that the total government spending must be within the funds available for it over a long period. According to Salvi (2011), the IBC starts with a public sector income statement with one period budget constraint which explains the evolution of the net debt as 
where n t U , of the economy is the pricing kernel for contingent claims and t PB is the difference between revenue and expenditure excluding interest expenditure. This theory is in line with this study because the budget deficit is a determinant of sovereign debt. Consequently the IBC is adopted in this study to explain the determinants of government debt in Greece and the model was adjusted by introducing the current account balance, inflation and government savings.
Empirical investigation
The Vector Error Correction Model (VECM) was constructed to analyse both short and long run relationships between the Greek Sovereign debt and its determinants. The variance decomposition and the Generalized Impulse Response Function (GIRF) are used to evaluate the impact of shocks on the Greek Sovereign debt levels. When we apply these tests, we expect to get a good debt determinant model for Greece.
Data
The study uses annual data from 1976 to 2010 obtained from AMECO, world development indicators (WDIs) and the IMF. In line with studies such as Oh and Lee (2004) who used annual data from 1970 to 1999, Chakluk (2000) had 32 observations, while Babatunde and Adebafi (2005) had 33 observations, therefore, a period of 34 years data is considered to warrant a sound conclusion in this study. This implies that the 34 observations for our study were sufficient for a VECM analysis. Government deficit was contracted by subtracting gross national expenditure from gross national income and all the other variables were used without adjustments. The independent variables are government deficit (GDEF) in millions, current account balance (CAB) in % of GDP, inflation (INF) in annual % and government savings (GSAV) in % of GDP while the dependent variable is general government debt (GDEBT) in % of GDP. The debt determinant model for Greece in natural logarithmic form is expressed as:
and it is in line with the classical linear regression model.
Estimation techniques
Stationarity Test: Phillip Perron (PP) and Augmented Dickey Fuller (ADF) tests were conducted at constant and trend only. When variables are nonstationary at level form, stationarity test are carried out at first difference.
The test of ADF is given as
When we fail to reject the null hypothesis we conclude that the variables are nonstationary, Dickey and Fuller (1981) .
The Phillip and Perron (1988) test regression is as follows (6) The PP test was considered here because the requirements of the homoskedasticity assumption is not needed in the error term and there is correction of serial correlation and autoregressive heteroskedasticity in the error terms (Drisaki, 2013). Moreover, PP tests consider less restriction on the distribution of the disturbance term (Enders, 1995) .
Descriptive statistics: A brief description of our variables using measures of central tendency and measures of variability was done. The Jaque-Bera statistics shows the variables that satisfy the normality test at level form (Gujarati & Porter, 2009 ).
Determination of lags: There are various criteria for selecting the appropriate lag length such as Akaike information criterion (AIC), Schwarz information criterion (SC), and Hannan-Quinn information criterion (HQ). According to Liew (2004) , the AIC and the FPE results are superior when observations are sixty and below than the SIC and HQ criterion when wanting to have a good lag length criteria.
Johansen cointegration test: According to Chang and Carballo (2011), the Johansen technique permits us to have more than one cointegrating relationships as contrary to Engle Granger which gives just one cointegrating equation. The Johansen methodology starts from the Vector autoregression (VAR) as:
The Johansen test proposes two different likelihood ratio tests of the significance of these canonical corrections and the reduced rank of the matrix. There exist an n×r matrix α and β of the reduced rank where α represents the adjustment parameters and β is the cointegrating vector. There are two types of Johansen test: the trace and the maximum eigen value and the inference might be a little bit different. The trace test and the maximum eigen value test are as follows:
where is the sample size and is the largest canonical correlation. ... (10) where focus was on t y , the n-step ahead forecast error is Generalized Impulse Response Function (GIRF): Instead of the Impulse Response Function (IRF), we employ the GIRF because the IRF possess several inconveniences. The IRF is sensitive to the ordering of variables and the omission of important variables in the system may lead to wrong results. In lieu of this, we utilized the GIRF proposed by Koop, Pesaran and Potter (1996) which is represented as follows
where  is the known vector. The
is a VAR which dependent on 1  n  but depends on the composition of the shocks defined by  .
Findings and Discussions
The following results have been considered at a 5% level of significance in deciding whether to reject or accept the null hypothesis.
Unit root test results
The stationarity test result in Table 1 shows that all the variables are stationary at first difference I(1). The null hypothesis of no unit roots was rejected at first differences since both the ADF and PP test statistics values are less than the critical values. The PP test gives more accurate results than the ADF test since it is non-parametric and is based on asymptotic theory (Mahadeva and Robinson, 2004). 
Descriptive statistics results
The mean, median, mode, minimum and maximum values of our variables were close to each other as shown in Table 2 . This indicates that the data is symmetric. The null hypothesis states that residuals of the variables at level form are normally distributed. The residuals from LGDEBT, LGDEF, LINF and LCAB could not be rejected at 5 % level of significance as indicated by the high p-value of the Jaque-Bera statistics; therefore, we accept the null hypothesis that the residuals from these variables are normally distributed. Hence in testing for stationary of such variables, structural break and outliers will not have to be accounted for when using the conventional unit root test. Nevertheless, the residuals of LGSAV are rejected at 5%, thereby indicating that this variable is not normally distributed at level. 
Lag length selection criteria results
The results in Table 3 show the best selected lag by the AIC, HQ, LR and FPE criterion. All other tests will be conducted using the chosen lag length of 2, in order to get a good model that reveals the determinant of rising debt in Greece. 
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Cointegration results
We analysed cointegration with Johansen using the trace statistics and the maximum eigen statistics. at none and at most 1 hence confirming that two long run relationships exist between our variables. At none, the maximum eigen value statistics of 54.69851 is greater than the critical value of 33.87687. However, the maximum eigen statistics values of at most 1, 2, 3 and 4 are less than that of 5 % indicating that the null hypothesis of no cointegration vector was accepted. The probability of the maximum eigen test is significant only at none hence confirming the existence of one cointegration relationship among the variables. As the maximum eigen test tend to be more appreciated than the trace test, we conclude that there is one cointegrating equation in the system. This means that there was a unique long run relationship between LGDEBT and its determinants in Greece.
Based on the normalised cointegrating coefficients the long run regression is expressed as follows:
We explained this long run equation under the VECM estimates which gave the same result and had the level of significance of our variables. 
Weak exogeneity test
The weak exogeneity test is performed to help to identify if variables are to be considered weakly exogenous to the system (Meniago et al., 2013). As seen in Table 5 , the results confirm that at the 1% significance level, all the variables are not weakly exogeneous to the system, thus endogenous. Hence our variables are independent off all other responses values. 
Long run restriction test
The results of the long run restriction test in Table 6 reveal that correct restrictions signs are imposed on the variables according to the theory in our model hence it gives a good long run equation. These results also confirms that the signs of the restrictions were correctly specified since the probability value was highly significant at 1 % level; therefore we imposed these restriction signs on our variables to get a good long run equation which reveals correctly the determinants of rising debt in Greece. 
VECM estimates results
Since our variables are in natural logarithms, the coefficients were interpreted as long run elasticities (the degree to which a change in our dependent variable from a unit change in our independent variables).
Long run estimates
The long run relationship of our model is
The VECM estimates results of the long run relationship shows that there was a significant negative relationship with LGDEBT and LGDEF. A 1% increase in LGDEF will cause LGDEBT to decrease by 0.374%. This negative relationship could be as a result of the gross capital formation included in the LGDEF calculations.
LGDEBT and LCAB show a significant positive relationship hence 1% increase in LCAB will significantly cause LGDEBT to increase by 0.626%. A significant negative relationship was revealed between LGDEBT and LINF. If LINF increases by1%, LGDEBT will decrease by decrease by 0.381%.
LGDEBT and LGSAV show a negative relationship hence a 1% increase in savings would cause LGDEBT to decrease by 0.423%. Therefore the main determinants of rising government debt in Greece are current account balance and inflation. Table 7 shows that the error correction term (ECT) is significant with the exception of LGSAV. This provides an additional evidence of cointegration in the government debt function of Greece. The estimate of the equation is theoretically correct since the sign of ECT is negative (-0.209504) and with a high absolute t-statistics value of 2.31702. The ECT was expected to be negative for equilibrium to be restored. This confirms that there was a problem in the long run equilibrium relationship between the dependent and the independent variables. The adjustment of the model of the previous year's disequilibrium is 20.1%. 
Short run results
The coefficient of changes in lag 2 of LGDEBT,
LGDEF and LGSAV are negative and insignificant as shown in Table 8 . The negative sign shows that they have negative effect in the short term changes in
LGDEBT. Since it is insignificant, the value does no matter that much. The coefficient of changes in lag 2 of LCAB and LINF are positive and LCAB is significant while LINF is insignificant. The positive sign implies that they have positive effects on
LGDEBT in the short term changes of LGDEBT. Since all variables are insignificant except LCAB at lag 2, we conclude that only LCAB does affect
LGDEBT in the short run. The R square has a value of 0.632702 implying that about 63% of variation in
LGDEBT is explained by the independent variables in Greece. After estimating the model, we conducted stability and diagnostic tests to determine if the model was stable throughout the period. 
Stability test results
The AR roots was used to test the stability of the model and Figure 1 shows that all the unit roots lie in the unit circle indicating that the model is stable. The suggestion is that further analysis could be carried out since the model is stable and it can be acceptable in explaining the determinant of government debt in Greece. Inverse Roots of AR Characteristic Polynomial
Diagnostics test
The diagnostic tests indicate that the model has no heteroskedasticity, no serial correlation, and it is also normally distributed as shown in Table 9 . It means that our estimated model is good and can be interpreted for policy analysis. We then we can proceed to forecasting. Table 10 shows how much of the predicted error variance can be explained by the exogenous shocks of other variables. The table is a summary of variance decomposition results of LGDEBT on the independent variables over a period of ten years. At the end of 10 years, the forecast error variance of LGDEBT is explained by its own innovations with 93.76%. During the second period, LCAB is the only variable that explains the highest variation in LGDEBT with 2.6% and during the third period, LINF is the highest explanatory variable with 1.99% followed by LCAB in the 4 th period with 2.4%. From the 5 th to the 10th period, LINF explains the variation in LGDEBT with up to 4.02%. It appears that the variations in LGDEBT in Greece over the years are highly caused by LGDEBT, followed by LCAB in the second and fourth period and LINF over the remaining periods.
Variance decomposition results
The results further reveal that from the variance decomposition of LGDEBT on LGDEF, a high proportion of shocks are explained by their own innovations with 84.88 % followed by a small 3.74 % of LGDEBT. The variance decomposition of LGDEBT on LCAB is mostly explained by LGDEBT with a 42.31 % followed by itself with a 17.575 variation in its own innovation. The variance decomposition of LGDEBT on LINF is 55.96% by itself, followed by 29.07 of LCAB.
LGDEBT on LGSAV is 55.43% on itself, followed by 30.48 by LINF. We conclude that apart from LCAB, most of the variations are explained by their own innovations. Any shock in the economy will be explained by the chosen variables itself. 
Generalized Impulse Response Results
Result shows that the shock of LGDEBT to LGDEBT is positive, LGDEBT to LGDEF is negative,
LGDEBT to LCAB is negative, LGDEBT to LINF is positive and LGDEBT to LGSAV is negative. While the shock of LGDEF to LGDEBT is fluctuating between positive and negative it is more negative; LCAB to LGDEBT is negative and then positive from the second till the tenth period. LINF to LGDEBT is positive and finally LGSAV to LGDEBT is negative and then positive from the fourth to the tenth period. This means that a shock from LGDEBT will cause an increase in LGDEBT. A shock from LGDEF, LCAB and LGSAV will cause a decrease in LGDEBT, while a shock from LINF will cause an increase in LGDEBT.
LGDEF, LCAB and LGSAV determine government debt in Greece and react negatively to it.
Conclusions and policy recommendations
There is a significant negative relationship between general government debt and government deficit, and general government debt and inflation. Similarly there is a significant and a positive relationship between general government debt and current account balance and a negative but insignificant relationship between general government debt and gross savings. Therefore the main determinants of government debt in Greece are: government deficit, inflation and current account balance.
Variance in general government debt was mostly explained by general government debt itself. It also appears that current account balance and inflation cause the highest variation in general government debt over the periods. The response of general government debt to general government debt is positive and that of general government debt to government deficit and general government debt to current account balance is negative. On the other hand, the response of general government debt to inflation initially has no effect until after the second periods where it becomes positive. A shock of general government debt to gross savings appears to be negative in Greece. Policy makers in Greece should therefore be willing go into more deficits, using the deficit to invest into income generating investments. This is likely to help to reduce the Government debt in future as postulated by Keynesian theory. The current account balance should rather be reduced while inflation is increased. Finally it seems that the fiscal, monetary and trade policy are the best policies to be implemented to reduce the rising government debt in Greece.
